Single site hydrolysis of 2',3'-O-(2,4,6-trinitrophenyl)-ATP by the F1-ATPase from thermophilic bacterium PS3 is accelerated by the chase-addition of excess ATP.
The interaction of 2',3'-O-(2,4,6-trinitrophenyl)-adenosine 5'-triphosphate (TNP-ATP) and TNP-ADP to F1-ATPase from a thermophilic bacterium PS3 (TF1) was investigated. When TNP-ADP or TNP-ATP was added to the isolated alpha or beta subunit of TF1, characteristic difference spectra were generated for each subunit. Difference spectra generated on addition of these analogs to TF1 resembled those observed for the beta subunit, indicating TNP analogs bind to the beta subunits in the molecule of TF1. Results of equilibrium dialysis showed that TNP-ADP binds to a single high affinity site on TF1 in the presence of Mg2+ with a dissociation constant of 2.2 nM. When TNP-ATP was added to TF1 in a substoichiometric molar ratio, it rapidly bound to TF1 and was slowly hydrolyzed. The hydrolysis proceeded nearly to completion without showing stable equilibrium between bound species of TNP-ATP and TNP-ADP. Similar to beef heart mitochondrial F1, this hydrolysis was greatly accelerated by the chase-addition of 100 microM ATP. However, the hydrolyzed product, TNP-ADP, remained bound on the beta subunit even after the chase.